Development of an efficient transdermal delivery system of small interfering RNA using functional peptides, Tat and AT-1002.
Topical use of small interfering RNA (siRNA) as a therapeutic nucleic acid is increasingly studied for the treatment of skin diseases and for the improvement of skin properties. However, naked siRNA transdermal delivery is limited by its low stability in the body and low permeability into target cells. This is due to various skin barriers such as the stratum corneum that has multiple lipid bilayers and epidermal layers that have tight junctions. In this study, we investigate non-invasive transdermal siRNA delivery using two functional peptides: AT1002, which is a tight junction modulator and 6-mer synthetic peptide belonging to a novel class of compounds that reversibly increases paracellular transport of molecules across the epithelial barrier; and Tat, which is a cell-penetrating peptide applicable as a transdermal siRNA delivery enhancer. We examined whether expression of the tight junction protein zonula occludens protein 1 (ZO-1) was detected in mouse skin applied with AT1002. Additionally, siRNA stabilities for RNaseA using Tat and AT1002 were assessed. We also determined the intradermal delivery efficiency of siRNA using functional peptides by confocal laser microscopy of fluorescently labeled siRNA in mouse skin. We found that the Tat analog and AT1002 strongly increased siRNA stability against RNaseA. In addition, ZO-1 disappeared from the skin after treatment with AT1002, yet recovered with time after washing. Finally, we also found that Tat and AT1002 peptides accelerate transdermal siRNA delivery both widely and effectively. Thus, combination of Tat and AT1002 is expected to be a transdermal delivery enhancer of siRNA.